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BOOK REVIEW 
Acoustic Theory of Speech Production. By G. FANT. Mouton, The Hague, 
Netherlands, 1960, 323 pp. $15.00 
It has long been obvious that the designer of a speech communication system 
is well advised to know a good deal about speech. Fant's book is without doubt the 
best and most complete contemporary work on the physics of speech. Communica- 
tion engineers will welcome the liberal use of Laplace transforms and models of 
network theory. Terms such as: "formant, segmentation, voice spectrograph, 
phonetic and phonemic units" may be foreign to the reader unfamiliar with speech 
and linguistic analysis, but their meaning is generally made clear in the text. The 
reader who has been confused by somewhat conflicting uses of the term "pitch" 
by musicians, psychophysicists, and speech acousticians unfortunately will not 
find much clarification of the term on page 17. 
Fant gives as the aim of the monograph "a contribution to the understanding 
of the relations between physiological data concerning speech production and 
physical data from the description of the speech wave." He undertakes the general 
task of giving a "survey of the theoretical foundations of the description of speech 
signals and of the prediction of acoustic signals from articulatory data." It is 
because he succeeds so well in this task that the book will serve for many years as 
an excellent reference for communication engineers as well as workers in other 
fields. 
Part I, Acoustic Theory of Speech, will probably be of greatest interest o the 
communication e gineer. The first section presents an excellent capsule summary 
of the approach of the book. The fact that "the speech wave may be uniquely 
specified in terms of source and filter characteristics" and that the rate of change 
of these characteristics is extremely slow in terms of the bandwidth of the acoustic 
signal, gives the rationale for efforts aimed at bandwidth reduction in speech 
transmission systems. Other sections of the first part are: Network Theory of 
Vocal Transmission, Analytic Constraints on the Composition of Speech Spectra 
(of special interest o the communication e gineer), and, F. Patterns (Formant- 
patterns) of Compound Tube Resonators and Horns. In the latter the inapplicabil- 
ity of the double-Helmholtz resonator model in many speech situations is made 
clear. Fant finds the three-parameter system developed by Stevens and House to 
be a useful approximation of the vocal cavity. 
Part I l I ,  Summary, has brief sections on Segmentation a d Specification, The 
Relations Between the F-Pattern and Articulation, Some Aspects of Distinctive 
Features, and Comments on the Acoustical Nature of Distinctive Features. The 
last two are rather cursory, and the reader would do well to consult another text 
in the same series, The Sound Pattern of Russian, by M. Halle for a more complete 
presentation from a somewhat different point of view. 
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Eighty-two pages of Appendices on Speech Wave Analysis, A Study of Source 
Characteristics, and an Analytical Study of Simple Resonator Models contain a 
wealth of useful material.  
The organization of the book does not make it easy reading, and the lack of an 
index will somewhat impair its great potent ia l  as a reference source; however, 
there is no doubt that  this is a most important  work in its field and that  it is of 
significant interest and usefulness to communication engineers. 
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